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ABSTRACT
Needlestick injuries present a hazard to both nurse and
patient in that they may be the source of

transmission of

Hepatitis B and the human immunodeficiency virus.

It is

therefore important to study the factors which either
precipitate or prevent needlestick injury.

This study

examined the effect of shift length on the number of
needlestick injuries.

Variables which were tested included

length of shift, location of work, time of shift, and time
within shift.

A descriptive survey was used to demonstrate

a relationship between any of these variables and the
occurrence of needlestick injuries.

The study included two

data sources: the Accident/ Incident form completed by
nurses after they sustained a needlestick injury, and a
dexterity test designed to indicate whether nurses'
dexterity levels decreased at the end of the shift when
compared to the beginning of the shift.

The population

:!

"

sample included all nurses working at the Mount Hospital
between January 1 989 and August 1 990.

General systems

theory was chosen as a framework to guide this study.
Chi-square calculations revealed that there was no
significant relationship between the number of needlestick
injuries sustained and length of shift,

""7- {1 , N 39)

0.38, N.S., time of shift, ,xJ. {1 ,

!:! 39)

time within shift,

0.1 , N.S.

'XI- {1 , !:! 39)

=

=

=

0.03, N.S. or
Data for

1-·

location of work and number of needlestick injuries was
too small for chi-square calculations.

The dexterity

\'
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test revealed that there was a decrease in dexterity at the
end of a shift.

Although these results indicate that there

is no significant relationship between the variables and
the number of needlestick injuries, the research suggests
that nurse managers should organise their rosters with the
knowledge that the length of shift does not necessarily
predispose to an increase in the number of needlestick
injuries.

A further recommendation is that the research

should be replicated with a larger study sample and across
more study settings.

I
I
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INTRODUCTION
The following study explores the impact of variable
shift lengths for nurses on the number of needlestick
injuries sustained.

The introduction of a career

structure for registered nurses in W.A. in 1 986 has
indirectly contributed to the need for flexible work hours.
To progress upwards through the structure nurses have had
to secure further education and employers have met this
need by organising variable shift rosters.

This practice

has been supported by the National and State Nurses Union,
the Australian Nurses Federation.
Nurses at the Mount Hospital, an acute private
hospital, enjoy the benefits of a flexible rostering
system.

At this hospital, nurses are able to work shifts

from four to ten hours in length; full or part-time.

It is

not known if variable shift lengths have any effect on
clinical performance, specifically administering
injections.
With the growing incidence of hepatitis A and B; and
immuno-deficiency virus positive clients (H. I.V., 1990) , it
is important that as many causes of needlestick injury
as possible be identified.

One cause may be the practice

of recapping a needle after use.

This practice has been

advised against by the Association for Practitioners in
Infection Control (Sandborn, Luttrell & Hoffman, 1 988,
p.25) .

Many nurses, when asked in a non-threatening

.,
'

!:r
Ii,.
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manner, reveal that they continue to recap needles after
use although, they are aware of the dangers and hospital
policies which state that they should not recap.
In recent times, much has been reported about
Acquired Immunodeficiency Syndrome {AIDS) and the danger
to health care workers.

This is a disease which is fatal

if contracted as no cure has been found.

It can only

be treated symptomatically until the immune system becomes
overwhelmed and death occurs.

However, the chance of

contracting this disease is much less than that of

contracting hepatitis B, which is more prevalent in our

society and very easily transmitted.

In the hospital

system it could be transmitted from client to nurse or from
nurse to client.

The mortality rate of patients with this

disease {Cooper, 1 988) is not as great as those with A IDS,
but it is a debilitating illness which causes liver damage
and leaves residual symptoms for a long time.
If the nurse who sustains a needlestick injury

contracts either hepatitis or A IDS there will be a

catastrophic effect on the nurses' health, the financial
cost to the hospital in workers compensation would be
enormous.

The recent incident in New York where a doctor

who contracted A IDS from a needlestick injury was paid $200
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million in damages {Hospital, 1 990) should be enough
warning that this problem should be researched more
thorougAly.
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Although the scope of this study does not allow for
the investigation into every cause of needlestick injury,
its purpose is to investigate the relationship between
time of shift, and time during shift length, location of
work, on the number of needlestick injuries sustained.
THE RESEARCH QUESTION
The question for this study was "What is the relationship between needlestick injuries
sustained by nurses at the Mount Hospital and the length
of shift, location of work, time of shift, and time during
shift the injury was sustained?"
DEFINITION OF TERMS
For the purpose of this study, shift length has been
separated into two categories: eight hours or ten
hours.

Location of work takes into account the area in

which a greater proportion of needlestick injuries
occured.

The six areas being considered at the Mount

Hospital are -

1}

Banksia B, a short-stay surgical ward;

2)

Karri, a gynaecology/urology/plastic surgery ward;

3)

Tuart, an oncology, general surgery ward;

4)

Jarrah, an orthopaedic ward;

5)

Wandoo, the cardiothoracic, high-dependency ward,

and
6)

Theatre.

- 11 -

Time of work refers to whether the nurse worked a morning,
afternoon or night shift.

Time during shift refers to

whether the injury was sustained in the first (beginning)
or second (end) half of the shift.
A needlestick injury refers to a puncture wound from
a needle which occurs after an injection has been
administered.
LIMITATIONS

As the data have only been collected from one hospital

during a twenty month period, the generalisability of the
results is limited to that hospital.

Also, a dexterity

test was performed and it is not known if the small
number (twenty in each group) of tests performed by the
nurses is large enough to achieve statistical
significance.
Several variables which would impact on the number of
needlestick injuries were not studied.

These include

factors outside the hospital which would affect the nurses
performance, such as family problems, psychological state
and anxiety connected with juggling study, work and family
commitments.

Injection equipment represents another factor

which may also be conducive to needlestick injury.

However

research is currently being carried out with a view to
changing the design of needles and syringes to reduce the
possibility of needlestick injury (A IDS, 1 990, p.25 ) .
Injection technique which includes the way the nurse

I

i\
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draws up, administers the injection and disposes of the
needle and syringe may also impact on the possibility of
sustaining a needlestick injury.

A further factor which

f:.

l.!:.

i"l:

F
F

may impact on nurses' performance would be the overall
activity level of the ward.

Nurses' performance may be

affected by exceptionally busy periods on the ward.
GENERAL ASSUMPTION

'iV•

fr,
f'I<
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The general assumption which guides this study is
that if all factors related to needlestick injury can be
identified strategies for reducing needlestick injury can

be developed.

RESEARCH HYPOTHESES
There are four null hypotheses which may explain the
relationship between needlestick injury and the variables
in the study.
1.
2.

These are: -

There is no relationship between length of shift and
the number of needlestick injuries.
There is no relationship between location of work and
the number of needlestick injuries.

3.

There is no relationship between time of shift and
the number of needlestick injuries.

4.

There is no relationship between time during shift and
the number of needlestick injuries.

5.

There is no relationship between dexterity and the
number of needlestick injuries.

LITERATURE REVIEW
A review of the literature was carried out in order to

tc
�'

j

,.,,:,

tt;
��
�I

!,',
t.�
(i"

li
�

;(.i,':

t�.

F: :

- 13 -

determine the extent to which this subject had been
studied, and to relate the literature to the present study.
There was little evidence of any research carried out
to link longer shifts with an increase in the number of
needlestick injuries.

Duncan (1 988, p. 3 1 3) referred to the

relationship between needlestick injuries, tiredness and
"excessive working hour".

Nurses in a study by Sandborn,

Luttrell, and Hoffman (1 988, p. 27 ) reported tiredness
and carelessness as causes of needlestick injuries.
Dwyer, cited by Bell (1 989, p. 4 1 ), stated that "poor

technique" was a major cause of needlestick injury.

This was supported by Justice Michael Kirby who reported
that needlestick injury is usually sustained by a nurse
who "breaches proper procedure" (Kirby, 1 990, p. 1 5).
These factors can all be logically linked to longer
shifts.
A study reported in the New England Journal of
Medicine and cited by Millam (1 990, p. 6 1 ) showed the

highest incidence of needlestick injuries occur in acute
care units (68%), with intensive care units (1 3%),
laboratories and special procedure units (1 1 %) and
emergency departments (4%) reporting fewer injuries.
Research carried out by medical students in 1 989 on the
incidence of needlestick injury in emergency departments
in three major teaching hospitals in Perth revealed that
3 2. 2% of the staff surveyed had sustained a needlestick
injury in the past twelve months.

In comparison with the

1,!
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number of Incident Forms completed it showed that some
injuries sustained were not reported (Constantine, Mytych,
Overmeire and Peters, 1 989, p.l} .

They also found that

those with less experience sustained a greater number of
needlestick injuries (p.19} .
Shiftwork is cited by Benner and Wrubel (1 989, p.3 38}
as a threat to productivity, accuracy and safety.

Night

shift was identified as the one which causes most stress
and may contribute to a higher incidence of needlestick
injuries.

However, in a study of shiftworkers in various

occupations in Australia it was shown that the frequency of
accidents was not related to any particular shift
(Shiftwork, 1 980} .
Many authors agreed that circadian rhythm disturbance
and lack of sleep are the major causes of stress on night
duty.

This can result in a reduction in productivity and

safety.

Vidacek, Kaliterna, Radosevic-Vidacek, Foulkard,

(1 986, p.50} , found that performance corresponds with body
temperature, therefore performance levels are lowest in
the early hours of the morning.

Foulkard however, reported

that performance levels can run independently of
temperature rhythm (Vidacek, Kaliterna, Radosevic-Vidacek,
Foulkard, 1 986, p.1 588} .
Dopson (1 988, p.3 5} identified the problem on night
duty of many treatments being ordered for 0600 hours when
the nurses were more likely to make errors.

It may also

lead to an increase in the number of needlestick injuries.

- 15 -

Bacon and Kun (1 986} reported on a survey which was
carried out in a Victorian hospital in which some nurses
changed from eight to nine and a half hour shifts for a
trial period.

They found that reported tiredness did not

vary with length of shift.

However, they did not study

performance indicators. Information from the literature was
inconsistent and therefore, there is a need to do more
research before a decisive statement can be made as to
whether length of shift makes a difference to the number of
needlestick injuries.
If excessive working hours lead to tiredness and
carelessness, resulting in an increase in needlestick
injuries this is an important concept to investigate.
The majority of night staff work ten hour shifts and there
is an increasing number of nurses working ten hour day
shifts.

Areas where more needlestick injuries occur

should be identified so that recommendations can be made
about length of shift, organisation of work schedule in

those areas, and education requirements of the area which
will increase the staff' s awareness of the risks involved
when the correct procedures are not carried out.
The literature revealed that there has been some
research into the effect of shiftwork and night duty on
nurses' performance.

It also showed that some research has

been done to identify some of the factors which may lead to
needlestick injuries, and the areas in which a greater
number of these injuries occur.

One study reported that

- 16 -

there was a difference between the number of needlestick
injuries reported and the number which actually occur.
No literature was found which would positively link the
introduction of longer shifts with an increase in the
number of needlestick injuries.

THEORETICAL FRAMEWORK
General systems theory was chosen as the theoretical
framework for this study.

This theory holds that a system

is a set of interacting parts or subsystems and that the
system is greater than the sum of its parts.

Some of the

properties that systems demonstrate include interdependence
of variables, the ability to increase their complexity and
change and develop over time, they can be open to outside
influences or closed, adaptive or stable, and they have the
ability to "provide for self-correction" through a feedback
loop (Putt, 1 978, p.3) .
Each system and subsystem has inputs, throughputs
and outputs linked by a feedback mechanism which allows the
system to regulate itself and control its input and output
(Kozier, B. & Erb, G. 1987, p.22) .
DTPUTS

THROUGHPUTS

OUTPUTS

,__���--rFEEDBACK LOOP

Figure l

Feedback mechanism in systems theory.

'1
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Dysfunction of a part of the system causes a
"disturbance in the system rather than the loss of a
single function" (Putt, 1 978, p.28) .
The organisation of nursing care is a subsystem of
the hospital system.

This nursing subsystem is affected by

many factors and inputs.

In this study these inputs are

identified as longer shifts, the number of hours into the
shift (towards the end rather than the beginning) and busy
wards.

The variables in the present study have been

conceptualised as inputs into the hospital system.

It is

hypothesised that each of these inputs will have an impact
on the functioning of the system.
These factors impact on the throughput (a process
which makes the inputs useful to the system) of the
system.

In this case throughputs (nursing care) may be

influenced by tiredness, carelessness and poor
technique.

The output would then be negatively affected

causing an increase in the number of needlestick

injuries to assess the system and to adjust such inputs as

shift length and structure of the work schedule as
required.
With the subsystem of nursing care operating
efficiently the hospital system will be able to function
at an optimal level.

)
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The hypothesised model.

METHODOLOGY

METHODOLOGICAL ASSUMPTIONS
1.

The fact that nurses are taking part in a study by
completing a dexterity test will not cause them to
act differently.

2.

Deviations from normal dexterity levels can be
partially affected by behavioural outcomes of
tiredness.

3.

The data collected will be generalisable to nurses
working at the Mount Hospital.

4.

Additional handling, i.e. recapping a needle after
use, increases the risk of sustaining a needlestick
injury.

- 19 -

5.

The hospital incident reports represent a true and
accurate record of needlestick injury.

SUBJECTS
The sample for this study was drawn from nursing
staff working at the Mount Hospital between January 1 989
and August 1 990 and included all those who had sustained
a needlestick injury.

These people were identified

by analysis of Accident/ Incident forms.
A random sample of twenty nurses working shifts of
eight hours, and twenty nurses working ten hours were
chosen for the dexterity test using a table of random

numbers.

It was expected that the sample size would be

large enough to reduce the risk of Type I I error, that is
that the null hypothesis would be accepted wrongly.
ETHICAL CONSIDERATIONS
Individual nurses have been protected from
identification as no demographic data from the Accident

and Incident forms has been used.

The Administrator of

the Mount Hospital gave her permission for this study
to be undertaken (Appendix l) .

Nurses completing the

dexterity test indicated their consent by participating.
letter was sent to all nurses working in the hospital
explaining what the research was about, emphasising that
there was no penalty for non-participation, and that their
identity would remain confidential.

A
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INSTRUMENTS
The major instrument used for this ·research has been
the Accident and Incident forms filled out by nurses
sustaining needlestick injuries {see Appendix 2) .

This

supplied the information about where and when the incident
occurred.

Rosters were then checked to find the length and

time of shift worked.
The reliability and content validity of this
instrument can only be assumed as these Accident and
Incident forms have been used to report needlestick
injuries over a long period.

The assumption is being made

that nurses freely fill out a form when they sustain a
needlestick injury under no threat of penalty.

They also

have face validity as they require a straightforward
account of the incident.
A dexterity test was developed in which the nurse was
asked to hold a pen ten centimetres from the tip, {the
approximate distance from the tip of a needle to where

a syringe would be held to recap a needle) {see Appendix
3) .

The dexterity test was pilot tested on 5 subjects to

determine the ease of administering the test.

Ten dots

were placed by the nurse as close to the centre of a two
centimetre cross as possible holding the pen approximately
five centimetres above the paper and without supporting the
arm.

These dots were then measured in concentric circles

measuring five millimetres, ten millimetres and fifteen
millimetres in diameter radiating from the centre of the

- 21 -

cross.

These diameters were chosen as the five millimetre

diameter corresponds with the width of needle cap.

The

dexterity test was measured at the beginning and end of the
shift to support the possibility of shift length affecting
the number of needlestick injuries.
A scoring key was used to allocate a score to the
tests at both the beginning and end of the shift (Appendix
4) .

Dots in the five millimetre circle

=

3 points, ten

millimetre circle

=

2 points, fifteen millimetre circle

point and outside

=

O.

level of dexterity.

=

1

A higher score signifies a higher

This was expected to be the

case at the beginning of the shift.
This instrument has face validity as it appears to
be an approximation of the actual technique of injecting
and recapping a needle.

Construct validity (the extent

to which the test measures the concept of decreasing
dexterity toward the end of a shift) , and reliability
(the accuracy of the instrument) will be established when

the instrument is used for similar studies.
DESIGN

A descriptive survey was employed in an effort to
identify the relationship between the variables and the
number of needlestick injuries.
This study consisted of two data sources.

The first

was a survey of the Accident and Incident forms filled out
over a period of twenty months.

From these forms the
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number of needlestick injuries and time of occurrence was
extracted.

Rosters were also checked to measure the

frequency and circumstances related to needlestick
injuries.

These records are all kept by either the Nurse

Co-ordinator or the Infection Control Nurse who gave
permission for them to be used in the survey.
There are several factors which may affect the
incidence of needlestick injuries in the hospital which
should be considered.

Because it is the policy at this

hospital that needles should not be recapped after use,
each nurse who sustains a needlestick injury through
recapping is followed up by the Infection Control Nurse
who explains why the hospital policy about recapping of
needles has been adopted.

This encourages more care to be

taken in future.
The second data source was the dexterity test which
has been described previously.

This was administered over

a period of two months from July - August 1 990 at the
beginning and end of the shift worked by the nurses chosen
to take part.
DATA ANALYSIS (RESULTS)
In this section each of the following variables will
be considered as they relate to the number of needlestick
injuries:
l)

Length of shift;

2)

Location of work;

- 23 -

3)

Time of shift;

and
4)

Time during shift.

The results from the dexterity test will also be presented.
Over the twenty month period from January 1 989 to
August 1 990 the total number of Accident/ Incident Forms
completed by nurses sustaining needlestick injuries was 4 1 .
This represented 1 7% of nurses employed in the clinical
stream at the Mount Hospital.

Only two of these incidents

occurred on night duty and it was decided not to include
them in the calculations, except when comparing shifts.
This decision was made because if the chi-square
distribution has an expected frequency of less than 5 the
sample size is considered inadequate.

This gave a total

number of 39 needlestick injuries for the twenty month
period.
LENGTH OF SHIFT AND NUMBER OF NEEDLESTICK INJURIES

The number of needlestick injuries sustained on eight

hour and ten hour shifts was found by checking the
Accident/ Incident Forms and rosters.

A chi square

calculation was performed to find out if there was a
difference between the two groups.

There was a total of 28

needlestick injuries sustained by nurses working 8 hour
shifts and 1 1 needlestick injuries sustained by nurses
working 1 0 hour shifts (see Figure 3) .

V (1 , N 39)

=

0.38 N.S.
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30
25
20
Number 15
of
Needlestick 10
Injuries

5
0

8 Hrs

Figure 3

10 Hrs

Comparison between number of needlestick

injuries sustained on 8 hour shifts (n = 28) and 10 hour

shifts (n = 11).

LOCATION OF WORK AND NUMBER OF NEEDLESTICK INJURIES

Accident/Incident Forms also revealed the location of

work of nurses sustaining the needlestick injury.

In order

to assess whether nurses had more needlestick injuries in

some wards than in other wards, it was necessary to take
into consideration the fact that there were different
numbers of nurses in each ward.

Of the 39 needlestick injuries, 8% were sustained on

Banksia Ward (n = 3) where 4% of the nursing staff work.

were sustained on Karri (n = 4) where 15% of the nursing

staff work.

10%

15% were sustained on Tuart (n = 6) where 11% of

the nursing staff work.

15% were sustained on Jarrah (n = 6)

where 15% of the nursing staff work.

15% were sustained on

Wandoo (n = 6) where 17% of the nursing staff work, and
36% needlestick injuries were sustained in theatre

- 25 -

(n=l4) where 38% of the nursing staff work (see Figure 4).
Chi-square calculations were not done as the number of

needlestick injuries on each ward over the 20 month period
was too small.

D
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30

Percentage of.
Nurses Working
Percentage of
Needlesti.ck Injuries

25
20
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5
0

B

Figure 4

T

IC

J

w

OT

Percentage of needlestick injuries sustained in

each ward compared with percentage of nurses working on

\

each ward.

(B = Banksia Ward, K = Karri Ward, T = Tuart

Ward, J = Jarrah Ward, W = Wandoo Ward, OT = Theatre).
TIME OF SHIFT AND NUMBER OF NEEDLESTICK INJURIES

The information as to what time the shift was that the

nurse sustained the needlestick injury on was found by
checking back through the rosters.

Fifty-four per cent

of needlestick injuries occurred while the nurse was
work ing a mo rning - st\ ift (n

=

2 2 L -4 i- % o n -----a-n- a fternoon shift

- 26 (n

=

1 7 ) and 5% on night shift (n

=

2).

Chi-square calculations were considered to be
appropriate to discover whether there was a difference
between the morning and afternoon shifts ,-x,� (1 ,
0.03, N.S.

!

39) =

As there were such a small number of needle

stick injuries occurring on night duty it was not possible
to include them in the chi-square calculations.
Figure 5 shows that there is little difference between
the percentage of nurses working and the needlestick
injuries sustained on each shift.
60 %

Percentage of
D Nurses
Working

so

�

Percentage of
Needlestick Injuries

45
40
35
30
25
20
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Figure 5

A.M.

P.M.

NIGHT

Comparison between percentage of nurses working

and needlestick i11juries sustained during a shift.
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TIME DURING SHIFT AND NUMBER OF NEEDLESTICK INJURIES
The information for this part of the study was found
by checking the time of the incident against the hours of
the shift worked.

Fifteen needlestick injuries occurred

at the beginning of the shift (38%) and twenty four at the
end of the shift (6 2%) .

Chi-square calculations which

discover whether there is a difference between the two
groups were carried out,

v-

(1 ,

!

39)

=

0.1 , N.S.

On the

basis of this data, there is no evidence of any difference
in needlestick injuries related to time during shift.
DEXTERITY TEST
All nurses chosen by random sampling agreed to

perform the dexterity test at the beginning and end of
their shifts.

Twenty nurses working 8 hour shifts and

twenty nurses working 1 0 hour shifts completed the test.

A two-way analysis of variance was carried out, comparing
time within shift (beginning or end) and length of shift (8
hours or 1 0 hours) .
The main effect for time within shift was significant,
F (l, 38)

=

0.0070, p

=<

0.01 .

This indicates that there is

a difference in the level of dexterity between the
beginning and end of the shift, i.e. the level of dexterity

is higher at the beginning of the shift than the end of the

shift.
The main effect for length of shift was also
significant, F (l, 38)

=

0.1 5 6 , p

=< 0.05.

This indicates
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that there is a difference in dexterity levels between
nurses working 8 hour shifts and nurses working 10 hour
shifts.

Results show that nurses working 10 hour shifts

have a higher dexterity level than nurses working 8 hour
shifts.
No significant interaction was found between the two
variables, F (l, 38) = 0.1 267, p =(0.05 (see Figure 6 ).
30

-X Dexterity
Scores

29
28
27

I

I

- - - 10 Hour Shift
8 Hour Shift

I----- -- 1

r

26
25
24

23.

Figure 6

Beginning

End

Dexterity scores for the two groups at the

beginning and end of shifts.
DISCUSSION
In this section the relationship between the number of
needlestick injuries and length of shift, location of work,
time of shift and time during shift will be discussed.
Results from the dexterity test will also be related to
these variables.
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LENGTH OF SHIFT AND NUMBER OF NEEDLESTICK INJURIES
The null hypothesis states that there is no
relationship between the length of shift and the number of
needlestick injuries.

Results from chi square calculations

indicate that there is not a significantly higher number of
needlestick injuries sustained during 8 hour shifts than 1 0
hour shifts.

As a result of these findings the null

hypothesis could not be rejected.
The majority of 1 0 hour shifts are worked by nurses on
night duty.

These nurses represent 1 3% of the total

nursing staff in the clinical stream.

Fewer injections

are given during the period from 2100 hours to 07 30 hours
than on either of the other shifts.

These factors may

explain the lack of a significant difference in the number
of needlestick injuries sustained between nurses working 8
hour shifts and those working 1 0 hour shifts.
The dexterity test showed that nurses working 1 0 hour
shifts had a higher level of dexterity than those working
8 hour shifts.

However, this cannot be related to a higher

incidence of needlestick injuries on either shift.

The

dexterity levels of those nurses working 1 0 hour shifts may
be higher than those of nurses working 8 hour shifts
because the nurses are less busy and have more time to
devote to the procedure of administering an injection.

It

may also be speculated that the practice effect could lead
to those nurses working 1 0 hour shifts having higher levels
of dexterity due to more injections being given over a

- 30 -

greater length of time.

These findings must be viewed with

caution as there are so few injections given on night duty.
The results from this section of the study suggest
that those nurses working 1 0 hour shifts are therefore in
no more danger of sustaining a needlestick injury than
those working 8 hour shifts.

This has implications for

those hospitals that wish to change their rostering system
to allow nurses to work longer shifts if they choose to.
LOCATION OF WORK AND NUMBER OF NEEDLESTICK INJURIES
The null hypothesis states that there is no
relationship between the location of work and the
incidence of needlestick injuries.

Chi-square

calculations were not performed on the results from this
survey as the numbers were too small.

Percentages of

needlestick injuries on each ward revealed no evidence of
a significant difference between the areas.

It was

therefore not possible to reject the null hypothesis.
As illustrated in Figure 4, there are differences in
the numbers of needlestick injuries between areas.
However, these differences are proportional to the number
of nurses working in each area.
TIME OF SHIFT AND NUMBER OF NEEDLESTICK INJURIES
The null hypothesis states that there is no
relationship between the time of shift and the number of
needlestick injuries.

Chi-square calculations reveal that

there is no significant difference in the number of
needlestick injuries occurring on morning or afternoon
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shifts.
rejected.

As a result, the null hypothesis could not be
The small number of needlestick injuries

occurring on night duty ( 2) was inadequate to include in
the calculations.
During a morning shift, nurses are busy attending to
the general nursing care needs and treatment schedules of
their clients.

They also have to admit new clients and

prepare them for theatre.

Consequently the procedure of

giving an injection may be rushed, increasing the
possibility of sustaining a needlestick injury.
On the whole, afternoon shifts are not as busy as
morning shifts.

Most of the clients going to theatre have

been prepared by the morning staff and there are not quite
as many admissions in the afternoon.

Therefore, although

some of the clients require intensive treatment post
operatively, the workload is steady and can be planned more
easily.

It is unlikely that nurses would find afternoon

shift very stressful as it does not have the factors of

excessive busyness of the morning shift or tiredness during

the night shift.
The number of needlestick injuries occurring on night
duty was very low.

Although it proved impossible to test

for a difference, Figure 5 suggests that night duty nurses
may sustain fewer injuries and this could be explained by
the fact that less injections are given on night duty, thus
reducing the risk of sustaining a needlestick injury.
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Also, night nurses are not under the same time pressure as
day nurses and have more time to devote to procedural
activities such as drawing up, administering and disposing
of an injection.

Those nurses working on night duty and 1 0 hour day
shifts work only four shifts consecutively whereas those
working 8 hour shifts may work six to eight shifts in a
row.

Consequently, nurses working an extended number of

shifts may be more tired and prone to sustaining
needlestick injuries.
TIME DURING SHIFT AND NUMBER OF NEEDLESTICK INJURIES
The null hypothesis states that there is no
relationship between time during shift and the number of
needlestick injuries.

On the basis of chi-square

calculations, which proved not significant, the null
hypothesis was not rejected.

This means that there is

not a significant difference in the number of needlestick
injuries occurring at the beginning {first half) or end

'\

{second half) of the shift.

The dexterity test revealed that there is a decline in
the level of dexterity for nurses working both 8 and 10
hour shifts.

These results however, cannot be related to a

greater number of needlestick injuries occurring at the
end of the shift.

This may indicate that dexterity has

very little to do with the occurrence of needlestick
injuries.

The fact that the dexterity levels were

measured at the beginning and end of the shift, whereas
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the number of needlestick injuries occurring within the
shift were measured in the first half and second half of
the shift may have influenced the discrepancy in these
results.
In terms of systems theory, there are many variables
which affect the nursing care giving subsystem.

The study

findings however, provided no conclusive evidence that the
variables under study (shift length, location of work,
time of shift and time during shift) provide a major
influence on the functioning of that subsystem.
CONCLUSION
The results from this study show that there does not
appear to be any significant relationship between the
number of needlestick injuries sustained and length of
shift, location of work, time of shift, or time during
shift.

Any differences seen in the graphs may be due to

chance as the chi-square calculations revealed no
significant difference.

Consequently, there must be

other factors which have a greater influence on the
problem of needlestick injuries.

It is possible that personal and situational variables
may play a major part in this problem.

In an effort to

identify some of these factors an informal survey was
carried out in which selected participants were asked what
circumstances led to them sustaining a needlestick injury.
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Most nurses could not identify any particular contributing
factors.

This study concentrated on the rostering system

and its effects on the incidence of needlestick injury
and has shown that variables studied were not significant.
Perhaps Nurse Managers need to focus more on the
personal variables when they try to provide a solution to
this problem.

There is also a possibility that the

equipment being used to administer injections could be
improved to reduce the risk of nurses sustaining
needlestick injury.

Research is being conducted into this

and many alternatives to the traditional needle and
syringe, such as retractable needles and syringe guards are
being produced {Millam, 1 990) .
Further research could be conducted in a similar
format to this study involving a much larger number of
nursing staff from different hospitals.

Although the

sample size was small it was important that the variables
studied showed no significant correlation with the number
of needlestick injuries.

Further work should therefore be

extended to include the study of personal and situational
variables and their relationship to the incidence of
needlestick injuries.
A retrospective study may be carried out in which
nurses are asked to describe the circumstances leading
to them sustaining a needlestick injury as close to the
time of injury as possible.

This may lead to more
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information on the personal and situational variables which
may influence the problem of needlestick injury.
This research suggests that the introduction of
longer shifts and a more flexible rostering system by
nursing management will enable nurses to pursue their
interests without having any significant effect
on the number of needlestick injuries sustained.
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ACCI DENT/INCIDENT REPORT
1

SURNAME

An incident is any happening which is not consistent FORENAMES
with the routine operation of the Hospital or the routine I
care of a particular patient. It may be an accident or a ·r-:-=:==::::::-::------------------
situation which might result in an accident to a Patient/ A DD RESS
Visitor.
PATIENT

LOCATION:

VISITOR

0

I I I I I I

I I I I I I I I I
P/C

0

DOB

Ward/Dept. . . . . . . . . . . . . . . . . . . . . . . . . . . Bed No. . . . . . . . . . . . .

D
D
D

Bathroom

D

Other (specify) . . . . . . . . . . . . . . . . . . . . .

Corridor

PRE-INCIDENT
STATE
(PATIENT ONLY)

Rational
Disorientated
Restrained
Unconscious
Sedated

Time given . . . . . . . . . . . . . . . . . . . . . .

M

F

WHEN

Date . . . . . . . . . ./. . . . . . . . . ./1 9 . . . . . . . . . .

TIME . . . . . . . . . . . . . . . . . . . . . . . . . Hours

D Confined to bed

D
D
D
D
D
D

Drug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SEX

USE GUMMED LABEL WHEN AVAILABLE

Patient Room· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,

D
D
D
D
D
D
D

_U_8N

Assistance in/out bed only
Walk with/without assistance
Bedrails - up
Bedrails - down
Position of bed - low
Position of bed - high

Description of Accident/Incident by member of staff reporting s t�e5STEREO HOURS
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. ON .OAY. . OF. . . . . . . . . . . . . . . . . . . .•. . .
ACCIDENT . . • . . • . .••••• . . . . .
....................

ill I

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : .!.<�.-..:..:.:� : . . . . . . . . . . . . . . .
WHAT

Patient's condition after incident . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

WITNESSED BY

NAME (please print)

Category of Staff

Category of Staff

PERSON MAKING I NAME
REPORT

Signature

Signature

Name of Doctor (if notified) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Time . . . . . . . . . . . . . . . . . . . .

ACTION
TAKEN
ANO
COMMENTS

Treatment ordered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . .

D

Recorded in Health Record

Security Consultants Notified

D

Relatives Notified

YES

0

NO

0

Time . . . . . . . . . . . . . : . . . . . .

Time . . . . . . . . . . . . . . . . . . . .

Action Taken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

························································································································ ·· ··

ACTION TAKEN
TO PREVENT

: !RECURRENCE
O F INCIDENT
E
l

o

······ ········· · · · · · · · · ·········· · ················ ······· · · · · · ·· · · · · · · · · · · · · ······ ··· · · · · · ··· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

·········· ································································ ········· ······································ · . .

............................................................................................................................
I TO BE FORWARDED TO ADMINISTRATOR ON DAY O F I NCIDENT

•

APPENDIX 3
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Dexte r i ty Test
This test is designe d t o dete rmine y our l evel o f dexterity • . P lease
hold the p encil p r ovide4 at the 1 0 c entimetre fu a r k and p la c e ten d o t s
as close t o the centre o f the c r oss as p ossible.

At the beginni�g o f the shi ft :

•
and at the end o f the shi ft :

+
P lease indi cate sh t ft length with a tic k.

N ote :

8 h ours
l O hours

Y our participation in this test will indicate y ou r
c onsent.

Non- participation will incur n o penal ty .

Thank y o u f o r y o u r ca-o p e rat i on .

D
D
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Appendix 4
Scoring key
Inner circle

3 points

2nd circle

2 points

3rd circle

1 point

outside

0

maximum

30 points

